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INTRODUCTION

The purpose of this guidc Is to essist Center Coantracting Officers in
simplifying end clixifying the specification and degree of Reliability
and Quality Assurance requircments in Requests Tor Proposals to poten~

tial Apollo Progream conitractors.

This document is a compilation of R&QA dlsciplines for Apollo Progran
Hardware and Software, and consists of three (3) basic inter-related

sections.

SECTION I
CTION T
This section couasists of a series of (1) Roliability Discipline Charts
and (2) Quelity Assurance Discipline Cherts. Each R&QA discipline is

references to Abcllo Progrem end/or NASA docu=~

S (=]

followed by one or mox

[0

.

ments as the authority Tor thet discipline., Also following each discip=
line are references to six designated hardweie development phaseé. Tﬁe
designations correspond to those in the Aboﬂlo R&QA Progrem Plazi9

NPC 500-5. Disciplines appropriate to each phase are indicated by aster=

isks (#) below the epprop: rizte phase(s),

-

-,

Based on inputs from the Center R&QA Office; the Contracting Officer may

then specify on the RFP selected R&QA hardware disciplines (from the

Y = -

charts) and thel. .opropriste hardware development phases that the

N

contractor must izplement on a particular coatract,

IT

=

SECTION

This secticz of the guide delineates R&CA Softwax (docnmentatlon)requlre-

ments pertinent and necessary for the optimum performance of Apollo

contracts.



R&QA Softwere requirements ere outlined on NASA Foram 1106. The first two

charts list the titles, the pertinent NPC 250-1 paragraph numbers and the i

docurent classificeiion or type of Relisbility documentation. The reme

aining three charis liss e documentation primerily as

cr
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based on NPC- 200-2, dbut &lso including reference to NPC 500-5 and NPC hOO.

Preceding the R&QA Software charts is & page defining document classifi-
cation (type). Documents are defined a5 Types I, II, III and IV corres-

ponding to those documents requiring submission to NASA for approval,

review or inforumetion, and thosa to be avziloble for NASA review upon

do

requast, resnectively. Also included ia this section are suggested instre

-

uctions and zuldelines for the preperation and com aletion of NASA Form

- N B

1105 by the Coutre cting Officer., The selection and specification of app=-

ropriste R&QA documentation cn the RRP is considerably simplified througn

. s e o — ' . -
the utilizatlion of these chorts by the Center C.0.

The third andé lest section of

representative examples
of complete Worlk Statemenis for RILQA requirements that might appear in a

Request for Projposal 1o potential contractors.

Work Scatement exsmples definc the discipline; its authority; schedules and

milestones; performance spzcifications; documentation; and sll other require-

ments and ccuastraints pertinent to that discipline., The exemples mey also

o’

@ uscl &5 a souree of stendard and preferred terminology, and may be used

as a tyn*ca’ chacklist of jparameters to consider in the preparation of the

RFP by the Coatrocting Officer.,




Apollo RZQA Progrom Plan

NPC 250-1 and NPC 500-10,

ot
[
o
o
>

N¥2C 50

“includes RZQA requirements of documents such

NPC €500, NASA Procurement Regulation
&ministretion Instruction NPC 500-6,

0-5 a3 well as NPC 200-2, NPC 200-3,
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SECTION T
BT CPAC TS

HI8 BECTION INCLUDZS RELIABILITY AND QUALITY ASSUR-

QUIREMERTS BY DEIVELOrM=NT PHASE FOR



RELIABILITY REQUIREMENTS FOR

APOLLO PROGRAM HARDWARE

ITEM RELIABILITY PROGRAM DISCIPLINES
1 Mission Profile Anclysis
2 Reliability Goal Anclysis based on the Apollo Program Specification (SE 005-001-1)
3 Goal Anportionmeni Anclysis (Subsysiems and Systems)
4 Apportionment Model Development (Hardware)
5 Reliability Program Plan Development
6 Reliability Evaluation Plan Development
7 Program Managemani and Conirol
8 Task Monitoring and Surveillance Organizaiion
2 Data Collection and Analysis
10 ! Program Documeniaiion Adminisiration per NPC 300-6
‘l -— 1
11 | Status Reporiing (Trends and Evenis) .
|
12 % Technical Reporting
!
13t Prediction Model Development
i
14 Analysis of Feasible Alternatives fo Achieve Goals
15 } Program for Conirol of Government Fumished Property
16 Program Audits (Center/Contracior/Subcontracior)
17 Design Specificaiion Reviews
18 Functional Block Diagrams
t
j
19 | Logic Diagrams
1 .
20 “zilure Mode, Iffect and Criticality Analyses

21

Mainfainability = lysis
% .
22 Redundency Requirements (Equipment, Human, Logisiics)
23 Selection of Reliability and Proven Parts and Materials
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RELIABILITY REQUIREMENTS FOR
APOLLD PROGRAM HARDWARE

—— Al
H
ITEM, ! RELIABILITY PROGRAM DISCIPLINES
24 | Lists of Approved Paris and Materials
25 Dasignation of Paris Recuiring Serializztion and Traceability
}
24, | Program to Minimize Human-Induced Failures
- ] .
2/ { Paris and Materials Az ication Revie
26 1 Configuration Managament Program gar NPC 500-1 PARA 6.0
29 ‘ Logistics Planning and Merzgement per NPC 500-3
‘ :
30 Design Review Program {Contractor/Subcontracior)
3" ’ 9. Samrst i | [ IR S AR SN S
;orrogram ;\ngzfemeu:b INVOLEed SN SuUSIoNTIaeyors
32 § Resident izpreseniative Monitoring of Subcontraciors
33 ! Trade-off Analyses
K . . ne 1) ne - ! :
S+ ] Failure Reporiing, Anciysis, Correction and Data Feechack System. .
e | —_
35 | Designation of Limited Life, Operaring Time & Criticai Sirvess liems
!
Y . Nt o
S¢; Standerdization and Cenirel of Dasizn and Drafiing Practices
! '
oS¢ Overall Test Program per NPC 500-
qS . . e . ® — I3 13 N
o Paris Qualification Test 2rogram . .
3D g .
oY § Program Reviews
T -
4Q | Relicbility Demonstration Test Program
A ;
41 | Checkout Test Program
i~
42 1 Acceptance and Rejection Criteria Develooment (Enc d-lrems)
- .
=+ + End-ltem Accepiance Test Progrom )
4= | Standardizeiicn and Conizol of Process Specivication
— : N
A H - :
<3 ¢ Suppiy Recuiremanis
H
}
v Equipment Log Program




A !_ AUTHORITY " APOLLO R&QA PROGRAM PLAN NPC 500-%
HARDWARE DEVELOPMENT PHASE
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APOLLO PROGRAM |

g}

]

RELIA

7

BILITY PROGAM DISCIPLINES

i

evelopment Test Program (Sui

bsystems and Sy rerms)

“

rogram (Subsystems and Systems)

51

52

53

54

Transporiation

55

Pre-Use Checkou: Program (Ground Support Equipment)

56 7-~-"~unch Checkout Program (Flight Hardware)
57 R ”i,;.-.is Assessment
58 Reiicbility Assessment of Each Fiignt
59 Mission Success cnd Crew Saieiy Assessmant
v

60

Documentation for

[
iodagg

-iignt Readiness Review

61

Posi-Flight Test Program

62

Flight Test Resulits

kY
~ssessmaent

[RR——.

i

Flight Test

Results Versus Results Predicied from Grou

o]
ii

d Tesis

64

Ha

rdware Mod

"'I'l
-4:

icaiions for Relichi

ity Improvemant




1APOLLO R&QA PROGRAM PLAN NPC 500-5
 HARDWARE DEVELOPMENT PHASE
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QUALITY “f‘Q”..".:\f\_.\.S ~OR
APOLLO 7ROGRAM HARDWARE

A
ITEM | QUALITY PRCGRAM D% ZIPLINES

i Crganizations and Responsibiliiies i

2 Quality Assurence Ricguiraments

3 Support to Relicbility Pregram

4 Quch. Assurance Pregram Plans/insseciion Plans ‘

5 Inspection, Measuring, & Test Equipment

6 g Quality Aszurance Progrem Acdis

7 System Perf., Mainf., Envir., & Test Req'is. ia Specifications

8 Quality Charccteristics

9 Government Q. A, Actions

[V Design & Specification Reviews

11 Selection of Paris .

12 Selection of Sources

13 Criticai items

14 Identification Tor Traceability

15 Change & Confizuraiion Control ‘ -

et
O~

Special Process Conirols

17

rsonnel Training
18 Qualification & Requalification Testing

19

20

21
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e e =TT O UALITY REQUIREMENTS FOR
APOLLO PROGRAM HARDWARE
N
TEM QUALITY PROGRAM DISCIPLINES
22 Preservation, Packaging, Handling, Storage, & Shipping
23 Quality Pregram Documentation Requirements
. 24 Procurement Con;:ro‘is
25 Incoming Material Conivol
25 In-process Test & Inspection :
27 " End-iiem Acceptance Testing Procedures I Trireria
28 Coordination of Coniractor-Supplier Measuring & Tesf Equip. & Stds.:
29 Raw Materic: Conirol
30 Goverment Furnished Property (GF‘P),V Control
31 Noncoaforming Material Control
--32- | - - Inspeciion Siamp Conirol
33 Process Ceriification ' .
34 Personnel Ce_ri“iﬁc'aﬁ'on
35 End-iiem Acceptance Test




< AUTHORITY [} APOLLO R&QA PROGRAM PLAN NPC 500~
i HARDWARE DEVELOPMENT PHASE
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*  Indicates phase in which the
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()  with lower case letter indicates
subparagraph in which the
discipline requirement appears.




SECTION II

THIS SECTION INCLUDES THE DOCUMENT REQUIREMENT LIST

(DRL) LISTING OF RELIABILITY AND QUALITY ASSURANCE

SOFTWARE REQUIREMENTS FOR THE APOLLO PROGRAM,

PREPARATION INSTRUCTIONS FOR THE (DRL) AND -THE DOCU-

MENT REQUIREMENT DESCRIPTION (DRD) WITH AN EXPLANATION -

OF DOCUMENT TYPES ARE SHOWN ON ATTACHMENT l.



e
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,mﬂAtiachment,I,

Classification = The documentation listed herein shall be
classified by types as follows:

Type I « Documentation requiring written anproval
by the procuring activity prior to imple-
mentation into the procurement or develop-
ment progran, )

Type 1I - Documentaticn received by the procuring
' activity for review not later than four
weeks prior to project implementation,

Type III - Documentation submitted to the procuring
‘ activity for coordination, surveillance,
or information,

Type IV -~ Documentation, retained by the contractor,
that is to be made available to the pro-
curing activity upon request. The contr-
actor shall furnish a list, by subject,
to the procuring activity.

DREPARATION INSTRUCTIONS

The Document Requirements List (DRL), NASA Form 1106 should be
prepared in accordance with the requirements of NPC 500-6,
~ “Apollo Documentation Instruction (ADAI).

A Document Requirements Description (DRD), NASA Form 1107 should
be prepared in accordance with the requirements of NPC 500-6
for each document listed on the DRL., )
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MASA FORM 1106 (REv. NOV 64)

PREVIOUS EDITIONS ARE OBSOLETE.

¥ Paragraph number of NPC 250-1

Page of

|
NATIONAL AERC¥AUTICS AND SPACE ADMINIST 1. TITLE 2. RFP NO. 3. CONTRACT oYOSAL OF BLRPL oF i
DOCUMENT REQUIREMENTS LIST ! BURGET NOT REQIKFD l
bel nocument | ngmmovonir | LU | pe  [REQUENCY oateoue | B30F | ESACL BTOT
NG, TITLE NUMBER FILE M. APPROVAL | OFFICE | NUMBER |  USER | REQ FOR| cosT FOR
FORM NO, DAY.KO.YR S'PNRC'E‘-PE SINGLE PREP]
‘. , 5 6. 7. 8. 9 10. nm o 12. 1. .,
1 i Reliability Program Plan I
*2,2,4 Type I RA-001 71000 | 9-25 60 12-6-63 300 $6,000
U 2 | Reliability Progrem Plan Revisions . ‘ ‘
*¥2.3 Type I
U 3 | Reliability Program Control Plan I
*2.4 Type I
U b | Reliability Program Control Reports |
¥5,2,3 Type IT
U 5 | Reliebility Evaluation Plan l
#,,2° Type I -
Ueb Reliability Evaluation Program Review Rpts, M
*4.,5° Type I £
U 7 | List of Suppliers and Contractors 3
*2,6,2 Type II .
U 8 | Design Specifications b
#3.2.1 Type 1I z
U 9 |Reliability Block Diagrams (as updated) <
#3,2,2 Type ITI a |
10 | Reliability. Prediction Models (as updated) z
#3.3 Type III RA-003 L
11 | Failure Mode Effect & Criticality Analyses .
*#3.4  Type III y RA-006 PN 8
Ul2 | Maintainability and Human-Induced Q§§Q9 lg
' - Fai%ureﬁRenort; - *3.5 Type III : Q§ ”
Ul3 | Design Review Reports : S
#3,6,1 Type II r\@ Y z
14 | Failure and Corrective Action Summarles v 2
*3.7 Type III RA-012 cxw IG
Ul5 | Parts & Materials Program Progress Reports Q§>v °
|*3.9_Type 111 AN l
Ul6 | Parts and Materials Specifications & h:>
¥3,9,3  Type II \?‘?‘ I
UlT { Parts and Materials Qualification Test
Specifications #3.9.4 Type II
18 | Parts & Materials Qualification Status Lists I
*3,9,4 Type I RA-016
19 | Approved Parts and Materials Lists l
#3,9.5 Type III RA-O14
U20 | Parts and Materials Application Reviews I
%¥3.9,6 Type II ,
U21 { Equipment Logs
#3,10 Type IV I
U22 | Test Specifications
%},3,3a, Type II : l .
15. PREPARED BY (NAME AND TITLE) 16. DATE PREPARED - 17. APPROVED BY (NAME AND TITLE) 18. DATE APPROVED ! -~
|



IS. PREPARED BY (NAME AND TITLE)

16. DATE PREPARED -

17. APPROVED BY (NAME AND TITLE)

18. DATE APPROVED

IASA FORM 1106 (REV. NOV 64)

| NATIONAL AERON.".1CS AMND SPACE ADMINISTRATION . TITLE 2. RFP NO. 3. CONTRACT N R , &)
! DOCUMENT REQUIREMENTS LIST BUNGET NOT REQUIRED . N
: : PUBLIC 3 AS OF - I ST/ACT EST/ACT
| LINE DOCUNENT RESPONDENT pusLic req  [[REQUENCY DATE DUE R g Sidasa,
INEM TITLE M FILE ¥, APPROVAL | OFFICE | MUMBER USER l REQ FORL cosaror |-
FORK MO, OF COPIES DAY-MO.YR SIPNRGELPE SINGLE PREP
4. s. 6. 7. 8. 9. 10. 1. 12! l 13, 14.
U23 | Test Procedures
*1‘-3‘3b. T_‘{'pe IT
U2h | Test Reports ‘
%4 ,3,3¢, Type IIX .
U25 | Relinbility Assessment Models l
*h L Type III
U26 | Reliability Progress Reports - Weekly l
Summaries _¥5,2,1 Type 111
U27 | Reliability Progress Reports - Periodic
Progress #5,2.2 Type III l,
M
x
-
z
0
1%
E
1+
[e]
, z
o
<
o
-8
w .
-4
o]
1.9
W
@
F4
2
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E
0
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o
|

PREVIOUS EDITIONS ARE 08SOLETE. * Paragraph number of NPC 250-1

Poage

of Poges



NATIONAL AERS” JuTiCS AND SPACE ADMINISTRATION |1 TITLE . 2. RFP NO. . 3 CONTRACT K& s i
DOCUMENT REQUIREMENTS LIST - PUPCET SOT REQutREn l
LINE DOCUMENT RESPONDENT ;g;&aﬁ aeq [FREQUENCY| DATE DUE AS OF . EST{ACT EST/ACT
M TITLE ConTROL CRILE o, APPROVAL | oFFiCE NUMBER |  uitR A i wn ron| cohRER,
. FoRMNO. OF cOPIES DAY.MO.YR SMGLE LGNGLE PREF
4 s. ‘ : 8. 1. 8. 9. 10. n ‘12, l 3. 14.
23] Insp., Measurg. & Test Equip. Eval
Repts. *9 4 Tvpe IX RA-017
U24{ Quality Status Reports : I
*14.2 : Type IIT ‘ :
U25| Laboratory & Experimental Data l
*14.2 Type IXI]
U26| Failure Data l
*14.1, 14.3 Type ITIX
U27| Limited & Critical Life Article Data
*7.5.2, 14.1 Type IV l»
U28| Quality Program Perfor. Audit Repts. M
*15,2 Type IV £
29 Quarterly Summarles of Audit Repts. ‘ 3
*15.2 Type IIT RA-018 : °
U30| Operational Data ! e
*14.2 Type IIT 2 lg
U311} Records for Traceability - : { <
5.7, 7.5.2 Type IV : Y
-32[End-Item Test Plan : lg
*7.,4.2.1 Type I g e
U33| End-Item Test & Insp. Procedures | :
*7.4.2,2 Type I ! e
U34| End-Item Storage Procedures 5 lg
*11.,5 : Type IIT . n
U35| Narrative End-Item Reports ‘ H
' *14.2.4 _ Type IXIT ; s
U36| Preservation, Handlg., Storage, Pack- : E
w
o

aqg'qg. Shippg. Proceds. *11.1 Type IV

|

-I.. PREPARED BY (NAME AND TITLE)

16. DATE PREPARED-

17. APPROVYED BY (NAME AND TITLE)

18. DATE APPROVED

NASA FORM 1106 (REV. NOV 64)

PREVIOUS EDITIONS ARF orsot ere ¥ Paraaranh numher af NPO 20072

S cti— —— GA—— S— q—— W—— ooy et



3. CONTRACT NGV |

NASA FORM 1108 (REV. NOV 64)

PREVIOUS EDITIONS ARF ORSOI FTF

* Paraagranh numhar ~f NDPC 2NN0-9

NATIONAL AERSZLUTICS AND SPACE ADMINISTRETION |- TITLE 2. RFP NRO. o I
APP RGN AL OF BLRESL OF
DOCUMENT REQUIREMENTS LIST BUPCFT \OT REQUIRED ’
LINE DOCUMENT RESPONDENT :gféﬁﬁ Réo FREQUENCY| DATE DUE AS OF EST/ACT] EST/ACT
L i I A I O R R L S W R
PORM K. OF copies DAY-MO.YR SNGLE lsiNGLE PREA
4 s. s 7. 8. 9. 10. " P 13. 4
1l |Preliminary Quality Program Plan l
*3.1.1 NPC 500-5 Para. 4.4 Type I RA-007
2 |Quality Program Plan I =
*¥3.1.1, 7.3 NPC 500-5 Para.4.4 Type I RA-007 '
3 Sugpller Inspectlon Plans ! .
400 para. 1.50 Type I RA-005
4 |Subcontractor Quallty Program Plans !
NPC 400 para. 1.50 Type I RA-007 }
U5 |Design Review Records )
*4.2.1 Type IV | \
U6 |Qualif. & Requalif. Test Procedures C ;
_1*a.3.1, 4.3.4, 7.3.1 Type II |£ x
U7 |[Qualification Test Records z .
*4,3,1, 4.3.4, 14.2 Type IIT ,; i
U8 |Qualification Status List 5 X
*4,3.5 Tvpe I l! '
U9 |{Preferred Source Lists 3 T
) *5.9 Type IV a !
~10| Supplier Quality Records w :
*5.2,1, 5.3.1, 5.2.2 Type IV : 3
Ull Surve¥ Reports ' a :
: *5,2 Type IV 8 i
Ul2| Procurement Documents ' lS \
*5.3 Type IV H
Ul3| Test & Inspection P.ocedures z
¥7.3.1 Type IT l;
Ul4] Test & Inspection Records 8
*14.2 Type III 1z
Uls{ Nonconforming Material Data @
*14,2 Type III [
Ul6| Special Sam lg Plans; Appllca. of
Samplg. Type II l
Ul7| Process Control Procedures
*7.5.4.1 Type II
Ul8| Process_Certification Records l
*7.5.4.3 Type 1V
Ul9| Personnel Certification Records l
*13.2 Type IV
U20| Corrective Action Progr. Documenta. g
*14.3 Tvpe IV ’
U211} Insp., Measurg. & Test Equip. Contro%
Proceds, *9.6 Type IV I
U22} Insp., Measurg. & Test Equip. Maint.
! & Calib. Recds. *9.2, 9.7 Type IV : l
.. PREPARED BY (NAME AND TITLE) 16. DATE PREPARED: 17. APPROVED BY (NAME AND TITLE) 18. DATE APPROVED



&

X . H
NATIONAL AERGE(ITICS AND SPACE ADMINISTRY ' TITLE 2. RFP NO. 3. CONTRACT NEG . _ o i
. . APPROY. ¢
DOCUMENT REQUIREMENTS LIST : KRCFT NG REGUeD
LINE : DOCUMENT RESPONDENT PUBLIC " ac. |FREQUENCY| DATE pye as oF | , ST/acT] EST/ACT
ITEM REPORT REQ -
NO. TITLE oL ﬁ%ig:ﬂi’ APPROVAL | OFFICE nukser | uide DT ARSI PREP
. FORM NO. A MBER OF cories - | OAY-MO.YR. l SINGLE sﬁ&{}i%ép
4 . s. 'R 1A 8. 9. 10. n Tz ' 13, 14,
1 |Inspection Plan : [
*2.8 T™vpe I RA-005
2 |Lower Tier Insgection Plan l X
NPC 400 Para. 1.5005 Type I RA-005 '
U3 [Test & Inspection Procedures ' I
*3.6 : Type T »
U4 |Test & Insgection Records
*3.13 & 3. Type IV v
U5 |Source Inspection & Test Data :
*3.1 Type IV [ x
U6 |pProcess Control Procedures S -
~ 1*3.7 - Type 1 § :
U7 |Process Control & Inspection Records z
*3,7 - Type IV !;’ ;
U8 |[Nonconformg. Article Approval or o \
Waiver Records *3.8 Type IV 2 4
L2 |Alternate Sampling Inspec. Proceds. ‘: -
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- SECTION III

THIS SECTION INCLUDES REPRESENTATIVE EXAMPLES OF
RELIABILITY AND QUALITY ASSURANCE WORK STATEMENTS

INCLUDED IN REQUESTS FOR PROPOSALS.



1.1

1.2

WORK STATEMENT

1,0 RELIABILITY

Genersl

The contractor shall develop and implement a reliability program
plan in accordance with the proviisons of NPC 250-1 and instruc-
tions contained in the following paragraphs. This reliability
program plan, when approved in writing by the contracting officer,

shall become & part of the Work Statement of the contract.

The object of the reliability program shall be to assure that the

_ probability of successful performence of the technicsal require=-

ments as specified (in appendix x) is O, at’ %
confidence,
(If additional reliability goals are’ desired, they should be

1nserted here)

NPC 250-]1 Definitization

l.2.1 General
Wherever the term ' 'cognizant NASA installatlon appears in

-NPC 250-1, it shall mean (MSC - ASPO - R&QA)

1.2.2 Specific paragraphs of NPC 250-1 -

The follow1ng instructions- refer to specific paragraphs of .

. - NBC 250-1 as indicated.

2;3} Reliability program reviews shall be conducted each

(January and July) as well as at major milestones

iﬁ-the-program and as requested by the contractor.
_nQ;h (Give specific guidance on those‘aspects'qf control for

which the NASA installation has special requirements and,

if appropriste, for the preferred system of control.)



2.6 (List those elements of the system considered by NASA to be

"Major" in terms of the need for relisbility control by a
formal relisbility program, The list may be identified as
"suggested” where it is desired to obtain contractor inputs
for subsequent negotiation.)

2.6.3 (Indicate those of the system elements listed as "major"

which are considered by NASA to require use of resident

prime chtractor representatives in subcontractor faci-

”wdmw_w—‘h\“_‘”"mm—'”ﬂm"‘(ii£i;s. This list may be identified as "suggested" where
it is desired to defer the final decision until specific
information on subcontracts is proposed.)

2.7 Components and sSubsystems which will ﬁe furnished to the

contractor by NASA for inclusion in his equi?ment are

identified in _ (Table X . 'Operating and physicel charac-

teristics and necessary reliability data are also included

in (Table X) .

3.2,1 (It is possible that "mission profile performance require-
ments" may not be appropriate for use with this contract.
If so, amend the statement to read "operatiqnal perfof-
mance requirements”, -

3.2.2 The maximum period between sﬁbmitting updated functional

block diagrams shall not exceed (three mdﬁths) .

3.3 {Specify the milestone or time at which the initial prediction
is required and the succeeding rajor or intermediate milestones
at which revised predictions are required, Also, if appro-

priate, prescribe the method of prediction to be used and

—

furnish detailed.suppleméntal Suiégggg.)“m e =

e e



3.4 a) A Failure Mode and Effect Analysis (FMEA) shall be
performed on end item equipment design in accordance with

NPC 250-1 Paragraph 3.4 or (applicable Center documents) .

b) A criticality analysis by criticality class or number

ghgllﬂbe performed on each end item equipment design in

- e e e T T

accordance with (applicable Center Document).

3.5 The contractors efforts concerning Maintainability and Elimi-

nation of Human Induced Failures shall be based on MIL-M=26512B

and MIL-STD-803,

3.7 (If a specific format and numbering systep"is desired, so

specify,)

3.8 Modifications to the contractbrs existing standards and

specifications will be kept to a minimum, consistent with
equipment requirements. NASA Design Criterig to be incor-
porated in the contractor's anq subcontractor'é deSign stan-
dards systems is contained in Appepdix X ; .(or)_there is
no requifement to incorporaté NASA Dgsign Criferia in ﬁhe

contractor's or subcontractor's design standards systems.

3.9.1 (On some contracts, it may not be desirable to have the

gdntractor establish a group of parts and materials

specialists, 1In such cases, indicate that paragrsph 3.9.1

iz not a requirement.) . ——— 7

=
e

= = 73,9,2 (Table X) Lists parts already proven on other systems. The °

contractor shall use'thesé parts where applicable so as to

‘limit the scope of his barts selection effort.



3.9.3 (Table X) Lists the specifications for parts already

proven on other systems, or Table X lists the specifi-

cations (for parts already proven in other systems) pro=--

"

vided with this requirement. e

L :,’/’/

PSSP

L,3.4 Reliability demonst¥ation tests will be conducted in

e
——— R
et e o o

accordance with section 3.7 of NPC 500-10, The Reliability

Evaluation Plan shall identify all items of hardware and the
number of each type to be subjected to reliability demon-

stration tests,

4,4 Reliability assessments shall be scheduled and performed

(at 3 month intervals) . The assessments shall be an up-

dating of the predictions of paragraph 3.3 of NPC 250-1

Se Documentation of Reliability Program
The contractor shall furnish or have available the documen~
tation listed in the "Document Requirements List" (DRL),
NASA form 1166. This list will be_accompanied by a specific
"Document Requirement Description" (DRD) for each document on
the DRL. (See Examples)

me————0 —Thereferences to types of documentation in the title column

are expleined in Attachment I..

T




l.1l

1.4

P

8/12/65
QUALITY ASSURANCE PROVISIONS |

NpPC 200-3 CONTRACTS

"Wherever the phrase ‘cognizant NASA installation' is used, it

shall mean (NASA Center governing the procurement)."

"The Supplier shall establish and maintain an inspection system : ' -
which satisfies the requirements of NASA Quality Publication

NPC 200-3 ‘'Inspection System Provisions for Suppliers of'Space

Materials, Parts, Components and Services'."

"Detailed reliability requirements are stated in the Reliability

Section of this work statement (Section ). e

.

Py

_contractors of spedific equipment are required to be transmitted

through the prime contractor to the (NASA Center) for review or

approval, the subcontractors or equipment shall be listed. Trans-
mittal of these plans shall be in accordance with the Document |
Requirements List (DRL). |

Example: “The fbllowing subcontractors are required to

submit inspection plans to the (prime contractor)

for transmittal to the (NASA Center):"




2.2 "The supplier shall prepare and maintain a written inspection

3.1

plan which shall be submitted to the (NASA Center) in

Aacccrdance with the Document Requirements List (DRL), NASA Form .

1106 which is a part of this work statement (Appendix ._.)."

"When the prime céntractor invokes'N?C 200-3 in subcontracts,
the subcontractor shall furnish the required documentation to
him. The prime contractor shall forward copies to the

(NASA Center) or its designated representative in accordance

with the DRL."

"An equivalent specification proposed by the prime contractor

in lieu of NPC 200~3 for procurements, shall be submitted to

the (NASA Center) for review at least two weeks prior to its

use in procurement documents."

When so required by’tﬁe procuring agehcy for off-the-~shelf
and commercial items, the following statement shall be :
included in the work statement:
"All receipts at the contractor's plant, including
‘off-the-shelf' and commercial items, shall be
‘clearly identified and this identity maintained
in storercoms and duriné processing)invorder that
items procufed undexr NASA contract may be readily

‘ .-

recognized."



3.3

When it is‘anticipaéed or determined that Government Furnished'
Property (GFP) will be furnished to the suéplier, ééeéific
inst?uctions regarding the teétiqg;zinspecti§niand ﬁandling.

of the GFP shall be included in thelwork statéﬁént. Aiso,

when GFP is to be used as is without further inspection or

testing, this shall be stated.

"suppliers of fabricated articles shall supply test speciﬁens

of raw materials with the fabricated articles -for verification

tests_aswrequired’Birkhe (NASA Center)."

Inspections and tests desired but not contained in specifica-

ftions and standards referenced in this work statement shall

_ be stated.

3.7

©3.12

-3.13

Any special processes such as plating, anodizing, radidgraphy,l
' magnetic particle and liquid penetrant inspection, heat

treating, welding, soldering, etc.,‘and/pr eqﬁipment which

are required to be approved or certified shall be statéd.-'Any

requirements for personnel certification shall be stated.

Any bpécial packing and marking requirements that'differ from

ICC Regulations shall be stated.

Requirements for sampling inspection, if applicable, or special
instructions for screening inspection in lieu of sampling shall

be stated.

Requirements for mechanical or electronic data processing shall

’

be stated.



8/12/65
QUALITY ASSURANCE PROVISIONS

' NPC 200-2 CONTRACTS

— . . e e

"Wherever the phrase 'cognizant NASA installation' is used, it

~ shall mean (NASA Center governing the procurement).”

. "The contractor shall establish and maintain an effective quality

-program to satisfy, as a minimum, the requirements of NASA

Quality Publication NPC 200-2, 'Quality Program Provisions for

Space System Contractors'."

 When the provisions of NPC 200-2 are to be applied to specific

majoxr subcontracts, the contract shall state the subcontractor

and/or eguipment to which this provision applies. .

"Detailed reliability requirements:are stated in the Reliability

'~ section of this work statement (section )"

‘When quality program plans for specific subcontractors or for

subcontractors of specific equipment are required to be trans-

mitted through (prime contractor) to the (NASA Centerl for

review or approval{fﬁhe,subcontfééEaf or equipment shall be

listed. Transmittal of these plans shall be in accordance with

the Document Requirements List (DRL). Example: "The following

-

subcontractors are required to submlt quality program plans to

(prlme conuractor) for transmittal to the (NASA Center)




4.4 A listing of all generic items that do not require serxialization

of identification by lot number after fabrication shall be

included in the work statement.

L]

5.1 Any waiver of contractor responsibility for certain specific

procured items shall be stated; e.g.

"Contractor responsibility is waived for the adequacy and

quality of the following items and articles."

5.3.1 "When the prime contractor invokes NPC 200-2 or NPC 200-3 in
subcontracts, the subcontractor shall furnish required docu-

mentation to him. The prime contractor shall forward copies _ -

to the (NASA Cenéer) or designated representative'iﬁ”%ccordance
. P

P
et T
e

e

with the DRL. I

) e e s
e e et o

An equivalent quality requirements document proposed by the
prime contractor in lieu of NPC 200-3 for procurements shall

be submitted to the (NASA Center) for review at least two weeks

prior to inclusion in procurement documents."

5.7 Wrhen so required by the procuring agency for "off-the-shelf"

and commercial items, the following shall be included in the
work statement: )
"All receipts at the contractor's plant, including
'off-the~shelf' and commercial items, shall be clearly

identified and this identity maintained in storerooms

and during processing in order that items procured under

NASA contract may be readily recognized."

e

——— e T e e
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) 2.2 "Quality Program Documentation shall be prepared and submitted
as defined in the Document Requirements List (DRL) NASA Form 1106

which is a part of this work statement (Appendix _.)."

3.1.1 "The preliminary Quality Program Plan shall be prepared accoxrd-

ing to the requirements of NPC 200-2, Paragraph 3.l.l and

submitted with the proposal in accordance with the DRL.

The final Quality Program Plan is a detailed amplification of
the preliminary plan and shall be submitted after contract

award in accordance with the DRL."

"Applicable preferred parts lists to be included in this contract

———

are attached as Appendix ." When the contractor is required
to establish preferred parts lists, the types of parts shall be

described in the work statement.

4.3.1 ‘Any additional requirements beyond NPC 200~-2, Paragraph 4.3.1,
for documentation and submittal of'qualification test procedures

shall be described.

"The qualification status lists shall be submitted for approval

to the (NASA Center) initially and at intervals in accordance

with the DRL."

When electironic or mechanized data processing is required by the

~ procuring agency, the requirements for such daté‘proéessing shall

be defined in the work statement.



6.1

1l.6e

13.2

'14.3

R
e wt a

SO
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When it is anticipated or determined that Government Furnished

. Ptoperty (GFP) will be supplied to the contractor, specifib_"

instructions regarding the testing, inspection, and handling 
of the GFP shall be included in the work statement. Also,’
when GFP is furnished to be used as is without further testing

and inspection, this shall be stated.

Any special packing and marking requirements that differ from ‘

the ICC rules and regulations shall be stated.

The special procésses and inspection techniques requiring
certified personnel shall be stated; e.g. "Certification shall
be required for personnel engaged in the following specialized

process and inspection activities: ' . .

The extent of laboratory facilities to be establishéd and

failure gnalysis function to be performed by the contractor
at the launch site shall be stated. Time periods.for noti—h
fication of failures and malfunctions and for initiation of

corrective action shall be stated.
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4.0 R&QA Requirements

The succeeding paragraphs indicate contractug! requirements
necessary for development and implementation of aHEB&QA Program,
There are 3 sections covering general R&QA requirements, specific
Reliability oriented requirements and specific Quality oriented

requirements, ln‘some cases suggested samples of specifically worded

contract items are included; in the remainder of cases, the contract
requirement is explained with the wording left up to the contract
author,

4,1 General Requirements

41,1 Program Plan

lndicate the basis for the program plan as well as any special

instructions and exceptions, The following wording is suggested:

"The contractor shall develop and implement an R&QA Program

Plan in accordance with the provisions éf NPC 250-1,

NPC 200-2, the (Program name) R&QA Program Plan and
instructions and exceptions In fofloming paragraphs of this
article (article____ ). This contractor REQA Program Plan,
when approved in writing by the contracting offfcer, shall
become a part of the Work Statement of this contract. If

conflict exists between the provisions of any of the above

mentioned documents and those of the approved contractor
R&QA Program Plan, the latter shall have precedence. "

k1,2 Reliability Goal

Where hardware is involved there will undoubtedly be a Relfability

Goal requirement, The following wording Is suggested:




L,1,3

L1k

L,1,5

""The object of the Reliability Program shall be to assure
that the probability of successful performance of the con-

tractual end-item(s) in accordance withétechnica] require=

t

ments as specified in (indicate perfo?mance specification
1

numbers) is 0. from' (starting point

of operation performance) for (period of operation)

at % confidence.” (I additional reliability

goais are desired, they should be iInserted here).

Cognizant NASA Installation

As long as NPC 250-1, NPC 200-2 and NPC 200-3 govern ﬁ&QA

activities of the contractor, the following statement should
appear in the contract:
"Wherever the term ‘''cognizant NASA installation'' appears in
NPC 250-1, NPC 200-2 or NPC 200-3, it shall mean (Insert

NASA Center governing the procurement) .

Program Reviews

(Reference NPC 250-1, par., 2,3)

Specify the frequency of REOQA Program reviews as follows:

YREQA program reviews shall be conducted at least (indicate

bi-annual, guarterly, monthly, or whatever frequency is

desired), as well as at the following major milestones:

(identify the milestones) . Additional

reviews will be scheduled when requested by the customer.,"

Program Control

(Reference NPC 250-1, para, 2,45 and NPC 200-2, para, 3.2)
Give specific guidance on those aspects of Program Controi for

which the NASA Procurement governing agency has special require-

ments and, if appropriate, indicate the preferred system of control,

e

2



4,1,6 Documentation

(Reference NPC 250-1 para, 5.1; and NPC 200-2, para. 2.2).
The following is suggested wording: ;
“fhe contractor shall furnish or have available the
documentation listed in the Document R%guirements List

(DRL), NASA Form 1106, (Appendix of the work

statement). This list will be accompaiied by a specific
Document Requirement Description (DRD) for each document
-on the list,'

4,1,7 Reporting Requirements

(Reference NPC 250-1, para, 5.2 & 5,3; and NPC 200-2,
para, 14,2),
Reporting requirements for the REQA Program may be detailed

in the R&QA requirements or they may be listed in another

article of the contract, or they may appear ‘in both places.
Wherever they appear, be sure that any requirements in
addition to those listed in NPC 250-1 and NPC 200~2 are noted
and described as to content, frequency and reéipient. If the
requirements appear in more than one place, they should be
cross=-referenced,

4,2 Specific Reliability Oriented Requirements

4,2,1 Reliability Math Models

(Reference NPC 250-1, para, 3.3, & L,4)..
The following wording is suggested:
""The contractor shall develop and maintain Reliability

math models and shall use these models as a basis for




L,2,2

k2,3

making Reliability predictions, apportionments and

assessments, The models will consider (indicate

the eqpt. level(s) to be considered, €.Ge subsystem,

system, component, etc.) . Details of “Apolio

Reliability Analysis Review and Estimation Guidelines'
(RA 006-007-1) shall be considered in the development
and maintenance of the models., The models and their
input data shall be reviewed and verified by the

(insert the name of the NASA Center qoverning the

procurement) at least every (indicate
frequency of reviews) . The models will be updated
every o

Functional Block Diagrams

(Reference NPC 250-1, para. 3.2.2).
The following wording is suggested:
""The maximum period between submitting updated functional

block diagrams shall not exceed : months, !

Reliability Predictions & Assessments

(Reference NPC 250-1, para 3.3 & L. 4)

Specify the milestone or time at which the initial prediction

is required and the succeeding major or intermediate milestones
at which revised predictions are required. Also, if appropriate,
prescribe the method of prediction to be used and furnish
detailed supplemental guidance, Indicate that reliability
assessments will be updates of reliability predictions and

indicate the frequency of performance of such assessments.



L2 4

L.2,5

h.2.6

L,2.7

Special Reliability Controls

(Reference NPC 250-1, para. 2.6)

’List those elements of the system considered by NASA to be
"major” in terms of the need for special rei?ability control
by a formal reliability program. The list égy be identified
as ‘''suggested’ where it is desired to obtaiﬂ contractor
inputs for subsequent negotiation,

Indicate those elements of the syste@ considered by NASA to
be ""major' so as to require the use of resident prime
contractor representatives in subconéractor facilities. This
list may be identified as "suggested'.l where it is desired to
defer the final decision until specific information on
subcontracts Is proposed.

Failure Mode, Effect, & Criticality Ana]ysis

(Reference NPC 250-1, para. 3.4) : 4 aﬂaép
Insert the following words:
"A criticality analysis by criticality class=oF number
shall be performed on each end item equipment design in

accordance with (applicable NASA Center Document).“

Mission Profile

(Reference NPC 250-1 para, 3.2.1)
It is possible that 'mission profile performance requiremen ts'

may not be appropriate for use with this contract. |If so,

- amend the statement to read ''operational performance requirements.'!

Standardization of Design Practices

(Reference NPC 250-1, para., 3.8)

Modifications to the conuractors existing standards and

specifications will be kept to a minimum, consistent with



equipment requirements., Use either of the following two

suggested wordings:

"INASA Design Criteria to be incorporated in the

]

contractor's and subcontractors design standards
systems is contained in Appendix N

- or - i

""There is no requirement to incorporate NASA Design
Criteria in the contractor's or subcontractor'!s design

standards systems,'!

4,2.8 Parts & Materials
(Reference NPC 250-1 para, 3.9.1, 3.9.2, & 3.9.3; and
NPC 200-2 para, L.2,2),
On some contracts, it may not be desirable to have the

contractor establish a group of parts and materials

specialists., In sﬁch cases, Indicate that paragraph 3.9.1
of NPC 250-1 is not a requirement, The following additional
wording is suggested:

YA 1ist of preferred parts already proven on other

systems is included in (note the appropriate

appendix or table No.) . The contractor shall use

these parts where applicable so as to limit the scope of

his parts selection effort. When the contractor is
required to establish additional preferred parts lists,
the types of parts shall be described in the work

statement,!'




L,2.9

L.3
1}03’1

4'3.2
4.3.2-1

Reliability Demonstration Tests

(Reference NPC 250~1 para. L, 3.4)

The following wording is suggested:
Reliability demonstration tests will g% conducted in
accordance with section 3.7 of NPC 500-10. The
Reliability Evaluation Plan (per NPC 250-1 para. 4,2)
shall identify all items of hardware and the number of

each type to be subjected to reliabilitydemonstration

tests, !

Specific Quality Oriented Requirements

Inspection System

(Reference NPC 200-~3 para, 1,2 and 2,2)

The following wording is éuggested:
“The contractor shall develop and implement an
Inspection Plan in accordance with the provisions of
NPC 200-3., This Inspection Plan shall be a part of the
Quality Program Plan, |If conflict exists between the
provisions of NPC 200-3 and those of the approved

Inspection Plan, the latter shall have precedence,"

Subcontractor Quality/!Inspection Plans

(Reference NPC ZOO-é para, 1.5 and NPC 200-3 para, 1.5)
Whgn Quality/lnspection program plans for specific sub-
contractors or for subcontractors of specific equipment are

required to be transmitted through {prime contractor) to

the (NASA Center) for review or approval, the

subcontractor or equipment shall be listed., The following

wording is suggested:



L,3.2,2

L.3.2.3

L.,3.2.4

L.3.3

"The following subcontractors are required to submit

(Quality and/or Inspection) program plans to

(prime contractor) for transmittal to the

NASA Center):

(name of subcontractor)

(name of subcontractor)

(name of subcontractor) ",

(Reference NPC 200-2 para, 5.3.1 and NPC 200-3 para, 3.1)

When the pfime contractor invokes NPC 200-2 or NPC 200-3 in

subcontracts, the subcontractor shall furnish the required

documentation to him., The prime contractor shall forward

copies to the (NASA Center) or its designated

representative in accordance with the DRL,

(Reference NPC 200-2 para, 5.3.1 and NPC 200-3 para, 3.1)

If an equivalent specification is proposed b; the prime con=
tractor in lieu of NPC 200~3 for procurements, it shé]l be

submitted to the (NASA Center) for review at least

two weeks prior to its use in procurement documents,

(Reference NPC 200-2 para, 1.2)

‘When the provisions of NPC 200-~2 are to be applied to specific

major subcontracts, the contract shall state the subcontractor
and/or equipment to which this provision applies.

O0ff~the-~Shelf and Commercial ltems

(Reference NPC 200~2 para, 5.7 and NPC 200-3para. 3.1)
When so required by the procuring agency for off-the-shelf and
commercial items, the following statement is suggested to be

included in the work statement:




L.3.4

k.3.5

BAll receipts at the contractor's plant,;includfng
'off-the-shelf! and commercial items, shé]l be clearly
identified and this ident’ty maintained in storerooﬁs
and during processing in order that itg&s procured under
NASA contract may be readily recognizeg.“

Government Furnished Property (GFP)

(Reference NPC 250-1 para. 2.7, NPC 200-2 para, 6.1 and

NPC 200-3 para. 3.3)

When it is anticipated or determined that Government Furnished

Property (GFP) will be supplied to the contréctqr, specific

instructions regarding the testing, inspection, and handling

of the GFP shall be included in the work statement. Also,

when GFP is furnished to be used as is without further

testing and inspection, this shall be stated.

With respect to GFP the following wording is also suggested:
‘'Components and subsystems which will be furnished to the
contractor by NASA for inclusion in his equipment are

identified in (Table X) . Their operating and

physical characteristics and necessary reliability data

are also included in (Table X) Wt

Failure Reporting

(Reference NPC 250-1 para, 3.7 and NPC 200-2 para, 1k,3)

.f a specific format and numbering system is desired, so
specify.

The extent of -laboratory facilities to be established and
failure analysis function to be performed by the contractor

at the launch site shall be stated, Time periods for



L.3.6

L.3.7

L.3.8

1}.3.9

S

notification of failures and malfunctions aad for initiation
of corrective action shall be stated, l

Waiver of Contractor Responsibility

(Reference NPC 200~2 para. 5.1)

"Any waiver of contractor responsibility for certain specific

procured items shall be stated, e.g. the following wording is
suggested:
""'Contractor responsibility is waived for the adequacy and
quality of the following items and articles:

(name of article)

(name of article)

(name of article) M

Process Control

* (Reference NPC 200-2 para, 13.2 and NPC 200-3 para, 3.7)

Any spécia] processes such as plating, anodiiing, radiography,
magnetic particle and liquid penetrant inspection, heat
tfeating, welding, sqldering, etc,, and/or equipment which
are required to be approved or certified shall be stated.

Any requirements for personnel certification shall be stated.

Packing & Marking

(Reference NPC 200~2 para, 11.6e and NPC 200-3 para. 3.11)
Any special packing and marking requirements that differ from
ICC Regulations shall be stated,

Part ldentification

(Reference NPC 200-2 para, 4,4)
A listing of all generic items that do not require serialization
of identification by lot number after fabrication shall be

included in the work statement.

10



4,3.10

4,311

L,3.12

L.3.13

43,1

Qualification Test Procedures

(Refereﬁce NPC 200~2 para, 4.3.1)

Any additional requiréments beyond NPC ZOOjZ,EParagraph
L.3.1, for documentation and submittal of qualificatién test
procedures shall be described.

Qualification Status Lists

(Reference NPC 200-2 para, 4.3.5)
The following wording Is suggested:
“The qualification status lists shall be submitted for

approval to the (NASA Center) initially and

at intervals in accordance with the DRL."

Verification Tests of Raw Materials

(Reference NPC 200-3 para. 3.5)

The following wording is suggested:
“Suppliers of fabricated articles shallssupp]y test
specimens of raw materials with the fabricated articles

for verification tests as required by the _ (NASA Center)."

Inspection & Tests

(Reference NPC 200-3 para. 3.6 and 3.12)

Inspections and tests desired but not contained in specifications

and standards referenced in this work statement shall be stated.
Requirements for sampling inspection, if applicable, or special
instructions for screening inspection in lieu of sampling shall
be stated.

Electronic Data Processing

(Reference NPC 200-2 para, 4,2,1 and L, 4: and NPC 200-3 para,

3.13)

When electronic or mechanized data processing is required by the

11
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procuring agency, the requirements for such data processing
shall be defined in the work statement.
Matrix of REQA Requirements for Apollo Program Hardware

&

The following pages show a series of R&QA Discipline Charts. Each

REQA discipline is followed by one or more referghces to Apolilo
Program and/or NASA documents as the authority fé; that discipline,
Also following each discipline are references to designated hardware
development phases., The designations generally correspond to those
in the Apollo Re&QA Program Plan, NHB 5300.1 of October 1965.
Disciplines appropriate to each phase are indicated by asterisks

(%) below the appropriate phase(s).

Based on inputs from the Center R&QA Offte, the Contracting Officer

may then specify on the RFP selected R&QA hardware disciplines (from

the charts) and their appropriate hardware development phases that the

¥

contractor must implement on a particular contract,

12
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RELIABILITY & QUALITY ASSURANCE REQUIREMENTS FOR APOLLO PROGRAM HARDWARE

AUTHORITY 1ARDWARE DEVELOPMENT PHASE
= = o 4
NPC NPC o = = Zl.e
REQA PROGRAM NPC 4oo 400 NPC NHB NPC NPC NPC N Elz| £ B | 28
FTEN DISCIPLINE 500-10 €500 5300.1 250-1 200-2 200-3 381 2| 21 8| g #] =]83
Para, Subpart Gl ol O @ E E: £
1,5106 50 al ®| 8| % s|°v
. [~}
1. IReQA Program Plan (b) i, i1 |1.5005 10,5.4 2,2.2a / 2.2/ 3.1.1/ 2.2 L PN I RO [ R
(including Inspection Plan) 2,2.3a
3.4 é v v vV
2. REQA Program Management & Control (b) iii 1.2 3.4b 2.4 3,2 % k| % x| # PR
10,5.4 2.6
10.6.3
10.7
3. R&QA Program Requirements 1,5005 10.3 Sect, 2 Sections 1,2 1,2 * | * * | % ] *
10.6 2,3¢h
4, REQA Documentation Adm, & Regmts, (a) iv 1.5005 h,2 2.3.9 5.1 2.2 1.1, 2.2, * x| % * | o * | o*
1h,1 3.6, & 3,13
14,2
App, B
5, REQA Program Reporting Requirements (b) xiti 10.6.12 2,2,8b, 5,2 14,2,1 %* x| ® x| % | %
5.4, 5.5 5.3 2.4
6. REQA Program Reviews 2,2,3w 2, * * 1 ow * 1K
: 3.2.4fF
7. REQA Program Audits & Monitoring (a) 10,6,12 2.2.84 2,1 Sect, 15 % * L ow * | *
(b) v 10.7 Sect. 6 2,3,2.4
2,6.3
3.2
8. |Design Reviews (RSQA Participation) 10.6.4 2.2.3 p,w | 3.2 4,2,1 P2 BT OR
2,2,4 f 3.6
2,2,7d
9, Review Design Practices, from RSQA (a) 11 3.8 %* %*
Standpoint, for Standardization
10, Configuration Management (per NPC 500~1, 5.2 2,2.3x 3.6.3 2.3 2.4 % | % * | % v | %
6.0) as related to REQA 2,2,h¢
2,2,5h
2,2.6¢c
2,2.7d
2,3.7
11, Data Collection & Analysis (Reliab.tQual; | 6.4 (a) iv 1.5005 10,6.6 2,2.8a 5.1 Sect, 1h4 3,14 * * | % | *
and Test as related to RGQA) 10,6.9 2,5
10,6.11 4.7
7.3.3
7.4.7
7.5

€T
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RELIABILITY & QUALITY ASSURANCE

REQUIREMENTS FOR APOLLO PROGRAM HARDWARE

* AUTHORITY HARDWARE DEVELOPMENT PHASE
NPC NPC 3 el =z 2l w»
REQA PROGRAM NPC 400 oo NPC NHB NPC NPC NPC = Elz| £ 3 | 2|&S
1 TEM DISCIPLINE 500-10 €500 5300.1 250-1 200-2 200-3 g =1 21 5] ¢ @ 58;
Para, Subpart e el B 5 156
1.5106 50 al | &l =3 Rt
o
12, [Logistics (NPC 500-3) as related to REQA (a) 1 Sect. 6 2.2.3k 3.5 Sect, 11 3.4 ® | x| =
(Maintenance, Supply, Transportation =~ 10.6,3 2,2.6b 3,11
Preservation, Packaging, Handling, Storage 2,3.8
& Shipping)
13, | Training & Motivation (REQA). 10.6.13 2.2, ka 2,5 Sect. 13 [3.7 il A T T T
(Including Personnel Certification) 2.2,8¢c 3,5b
2.3.2¢
14, |ReQA Analysls of Operational & Pre-launch 10.4 2,2,6h W) *
considerations {Opn'! gnd, rules; con- 10.6.1 2.2,6F
tingency plans concerning countdown, holds 10.6.9 Sect, 4
scrubs, aborts, and alternative missions;
pre~launch troubles; constraints, waivers,
deviations, modifications, discrepancies;
and adequacy of corrective actions)
15. FRR's (R&QA Participation) 14,7.2,5 2,2,6) de
16. | Relationship of Quality to Reliability 1,5005 10,4 2.3.3 L4 1.4 % | * *| * * 1 * *
2.3.4
17. | Parts & Materials Program (b) 1x, 1 |1,5005 10.6,5 2,2.3m 3.9.2 4,2,2 | x| ox ) o* *
Sect, 7 3.9.5
3.9.6
18, Mission Profile Analysls 10,6,1 2,2,3¢c 3.2,1 E N S * b &
2.2.6g
4,7a(1)
19. |Reliability Goals & Apportionment 10.3 2,2,2¢ LR k| % %*
. 10.6.8 2,2.39
2,3.6
4,2 b (1)
4.7 a (5)
20, | System/Functional, Logic/block diagrams (b) vit 10.6,9 2,2,2b 3.2.2 * ] % w | %
and Math Model. (b) xit 2.2,3b, ¢,| 3.3
e Lk
2.2,bh, 1
Sect, &4
21, [Reliability Predictions & Assessments 2,2,6 10.6.8 2.2,2b 3.3 * | % * | *
’ 10,6.9 2,2,3e 'R
10.7 2.2, 1§
2,2,6 1
Sect. k4
22, |Reliability Evaluation Program 2,2.6 (b) 1,11 10.5.4 2.2.3q Sect. 4 * | %
. 3.4




RELIABILITY & QUALITY ASSURANCE

REQUIREMENTS FOR APOLLO

PROGRAM HARDWARE

HARDWARE DEVELOPMENT PHASE
(L)
NPC NPC 3 Bl o= 21 w
REQA PROGRAM NPC 400 koo NPC NPC NPC o =l =z £l 5 e 21ES
ITEM DISCIPLINE 500-10 €500 250-1 200-2 3l 2| 2| S| g & Z123
Para, Subpart Gl 8] g i g
1.5106 50 al°| 8 g sivv
o
23. |Analysls of feaslible alternatives to 10.6.8 3.3 * 4
achieve goals; trade-off studles, 10,6.9 3.4
24, |Failure Mode, Effect & Criticality 10,6.2 3.4
Analysis (FMECA); and determination of 10.6.4
critical items (including GSE), 10,6,10
25, |Redundancy Reqmts. (Eqpt.-human-loglstics) 10.6.8 3.3
26, | Program to minimize human-induced failures (a) 1 3.5
27. {Maintainabllity Analysis (a) 1 3.5
28, |Post-Flight Rellab, Analysis & Evaluation | 4.3.9
4,3.10
4,3.11
29. Parts ldentification & Traceability 1.5005 10.6,5 2.2.3n L
7.2e 7
7.4.2
7.4.10
30. |Control of raw material, purchased parts, (b) vi 1,5005 10,6.3 2.2.3r 2.7 5.2,5,3,1
GFE, and incoming material; and selection 10,7 2.2.3s 5.4,5,5,5
of procurement sources. 2.2.4b 5.7,6.1,6
7.4.5
31, |Failure reporting, failure analysis & 6.5 (b) vili 10.6.5 2.2,3t 3.7 5.8
corrective action (Including UCR's) 10,6.6 2.2,hm 6.2
10,6,11 2.2.59,] Sect, 14
2,2,6fF
2,2,7¢c
2,6
5.2.3
7.4.7
32, |Statistical Q.C. & Sampling 10.6.5 L,2.1
Sect, 12
33, ] In-process Inspection 1,5005 7.2
7.

qT
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RELIABILITY & QUALITY ASSURANCE REQUIREMENTS FOR APOLLO PROGRAM HARDWARE

~

AUTHORITY HARDWARE DEVELOPMENT PHASE
. (L]
NPC NPC 3 Bl =z 21w
REQA PROGRAM NPC 400 4oo NPC NHB NPC NPC NPC = Efl =] £l Bl et 2|ES
I TEM DISCIPLINE 500-10 €500 5300, 1 250-1 200-2 200-3 5 =1 2 &) ol'a 5 £
Para. Subpart Gl sl 8] @ 5 oS58
1.5106 50 al ®| 5] siv”
=
34, [Control & Standardization of Processes & 2,2.3r 3.8 L4 3.7 * K
Process Specs; and Process Certification 7.4.8 7.5.h4
35. |Standardization & Contro! of Fabrication & 2.2,3r 3.8 7.3 g | %
Assembly Practices 7.4.8 7.4
7.5
36. | inspection Stamp Control 2.2.3s 5.7 3.10 L
2.2,he Sect, 10
2.3.2b
37. |Non-Conforming Mat'l & MRB Action 10,6,3 2,2.4d Sect, 8 3.8 * |
2.2,6f 10.1a
38. | Equipment Logs 2.2.4n 3.10 g | %
2.2.5h
2,2,6e
39. |Maint. & Calibration of Inspection, 3.3.8.2 10,6,3 2,2.3r 3.10f 5.10 3.9 P %
Measuring & Test Equipment 2,3.11 4.3.3b Sect, 9
Lo, Govt., Q. A. Actlvity 1.3 10,2,2 2,2.4d 4,1 1.5 1.5 %* * * A &
2,2,8 10,2.5 2,2,ko 5.3.1b
10.3.2 2,3.h 5.4
10,5.3 2,4,5 8.2
10.6,6 3.3
10.6.7 5.4
10.7 6.3.6
L1, |Parts Qualification Test Program 12,41 2,2,3v 3.9.4 * %* PR
12.4,2 2.2.h}
2,2,5¢
2.2.6e
7.4.6
42, |Reliab, Demonstration Test Program 2.4.4 (b) xi 10,6.6 2,2.3v 4,34 %
3.7 10,4 2.2,4k
12.4,3 2.2,5d
2.3.10
43, ] Overall Test Program (R&QA participation 1.3 (a) 11i(A) | - 10,3 2.2.3u 1,3.2 1.4 * |x | % % | % *
in development, review for REQA Impact, 2,3 . 10,6,2 2,2,5j 3.3b 2,1.
verification, recommendation for revision | 3.2 12,1 2,2.7e 3.5a 42,1
based on R&QA analysis, and Test/Reliab./ | 3.3 2.3.2a {(3) Sect. 4 12.2
Quality relationship). 6.2 2,3.10
L3A, | Development Testing 3.4 {a) 111 10.2.6 4.3 * * | %
12,41

o1
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RELIABILITY & QUALITY ASSURANCE

REQUIREMENTS FOR APOLLO PROGRAM HARDWARE

AUTHOR! TY HARDWARE DEVELOPMENT PHASE
T )
NPC NPC 3 El = 21 o
RGQA PROGRAM NPC Loo 400 NPC NHB NPC NPC NPC > el =] 2l 8 ] 21ES
1TEM DISCIPLINE 500-10 €500 5300,1 250-1 200-2 200-3 § =8 5| 5 @] £i2s
Para, Subpart Bl sl gl g g F| 5135
1.5106 50 g1 al gl 2 gl
al ¥
438, { End=ttem Acceptand : Testing 3.8 {a) i1 (c) 10,6.3 2,2,3s 4.3 3.6
10.6.6 2.2, 7.3
12,44 2.2, 4o 7.4
2,2,5e * | &
43C, { Qualification Testing 3.6 (a) 111 (B} 1,5005 10,.6.6 2,2,3t 3.9.4 4.3 * | *
12.4,2 2,2.3v '
2.2, kj
2.2, 4m
2,2,5¢
2,2.5¢g -
2.2,6e
7.4.6
430, | Reliab, Demonstration Testing 2,44 10.4 2,2,3v k3.4 ERES
3.7 10,6.6 2,24k
12.4.3 2,2,5d
43E. | Pre~use checkout of GSE & Pre~launch 3.9, 3.10 10.6.6 2.2.5F
Checkout of Fit, Hdwr, 12,44 2,2.6b
12,4,5 2,2.6d % |
2.7
b3F, | Flight Testing Sect, & 12,47 *
12,4,8
43G. | Post-Flight Testing 3.11 10,6.6
12,4.,6 *
44, |{Acceptance Criteria and Procedures; 3.8 {a) 111 10.6.7 2,2.3s 3.2.1 5.1 3.6 * %* 1% |+
Reviews 2,2, 4f 3.5 7.2
(tncluding narrative end-item reports) 2,2, 3.9.3 7.3.1
2,2,bo h,3.3 7.4,2,2
2.2.5e
2,2,6e
45, | corw (ReQA Participation) 2.4,5 10,6,7 2.2, k4p * | ®
3.3.6 12,1 2,2,51
4, | safety (industrial & Flight) (ReGA) 10,24 2.2,2¢ 3.5 * % %* x| w |
10.6.8 2,3.1
11,2,1




